Transfilter analysis of the inductive influence of proventricular mesenchyme on stomach epithelial differentiation of chick embryos.
To clarify the precise conditions under which chick embryonic proventricular mesenchyme can induce proventricular epithelial differentiation, transfilter experiments were carried out. Six-day proventricular epithelium formed glands and expressed pepsinogen when a Nucleopore filter with a pore size of more than 0.6 μm, but not 0.2 μm, was inserted between the epithelium and the proventricular mesenchyme. The larger the pore size of the filter, the more elongated the glands and the more pepsinogen was induced in the explants. The quail nuclear marker and scanning electron microscopy were used to examine penetration of mesenchymal cells through the Nuclepore filter. The filter of more than 0.2 μm pore size allowed cell processes of mesenchymal cells to pass through. However, only the filter with a pore size of more than 0.6 μm allowed actual migration of mesenchymal cells through the filter, and the larger the pore size of the filter, the more mesenchymal cells passed through. Under the same conditions 6-day and 4.5-day gizzard epithelium formed glands and expressed pepsinogen. These results indicate that a flow of diffusible substances through a Nuclepore filter and even direct contact of a few short cell processes of mesenchymal cells with epithelial cells are not sufficient for induction, and that direct contact of mesenchymal cell processes and/or mesenchymal cells with epithelial cells over a considerably wide area may be prerequisite for the induction.